Breast cellulitis is a novel complication of the recently accepted practice of breast conservation therapy. This phenomenon represents an anatomic shift from ipsilateral upper extremity cellulitis seen in past years when mastectomy with axillary lymph node dissection was performed for treatment of limited disease due to breast cancer. Thirteen episodes of breast cellulitis in nine women who underwent breast conservation therapy for stage I or II breast cancer are presented. The mean duration from the end of radiotherapy to the initial episode of cellulitis was 4.9 months. Eightythree percent of episodes occurred in patients who had radiologically demonstrated fluid collections at the surgical lumpectomy site prior to the onset of cellulitis. Eight (61.5%) of 13 episodes occurred within 3 months of a follow-up mammogram of the treated breast. Two patients developed recurrent cellulitis within a 6-month period. Breast cellulitis may be more commonly seen in clinical practice as an increasing number of patients undergo breast-sparing procedures for treatment of limited disease due to cancer.
Radical dissection of the breast and ipsilateral axillary lymph tion, and radiotherapy for the breast, usually with a boost dose administered to the tumor bed [9] . Although the incidence of nodes for treatment of breast cancer has been complicated by ipsilateral upper extremity cellulitis in ú5% of patients [1, 2] .
ipsilateral upper extremity lymphedema may have declined [5] , this new form of treatment has been accompanied by cellulitis Upper extremity cellulitis is facilitated by preexisting lymphedema, which complicates radical axillary lymph node dissecof the treated breast, a strikingly new phenomenon that appears to be analogous to cellulitis of the ipsilateral upper extremity tion; the rate of complication has varied in the literature [3] . The use of adjuvant radiotherapy after mastectomy has also complicating more radical procedures. To the best of our knowledge, only two reports of complicating breast cellulitis been reported to contribute to the increased risk of upper extremity lymphedema [4] . Moreover, cellulitis may play a role in the setting of breast conservation therapy have been published [10, 11] . Therefore, we describe a series of nine patients in the development or exacerbation of upper extremity lymphedema. Multivariate analysis performed by Kissin et al. [5] who developed 13 episodes of breast cellulitis following breast conservation therapy. demonstrated independent risk factors for the development of late lymphedema, including the extent of axillary surgery, axillary radiotherapy, and pathological nodal status. The combinaPatients and Methods tion of axillary nodal clearance and radiotherapy yielded an Nine women who underwent breast conservation therapy at especially high risk of late lymphedema.
the University of Tennessee Medical Center at Knoxville for The use of breast-sparing approaches to the locoregional breast cancer and subsequently developed ipsilateral breast celtreatment of stage I and II breast cancer is commonly practiced, lulitis between April 1993 and September 1995 were included and numerous studies have documented that their therapeutic in this retrospective analysis. All nine patients were cared for efficacy is equivalent to that of mastectomy for appropriately by a two-person surgical oncology practice; this practice treated selected patients [6 -8] . The breast-sparing form of treatment 77 patients with breast conservation therapy during the study incorporates breast lumpectomy, axillary lymph node dissecperiod. Seven patients had T1 lesions and two had T2 lesions according to the staging classification of the American Joint Committee on Cancer [12] . All nine patients had negative axillary lymph nodes. The mean age of the patients at the initial Breast conservation therapy involved partial mastectomy (excision of the tumor with microscopically negative margins), ipsilateral axillary lymph node dissection of levels one and two (lateral and posterior to the musculus pectoralis major), and postoperative radiotherapy. All patients received perioperative antibiotic therapy (a first-generation cephalosporin for 24 hours) and underwent postoperative closed suction drainage of the axilla until the drainage had decreased to õ30 mL per 24-hour period. Two patients had undergone hookwire biopsies; three other patients underwent axillary lymph node dissection as a separate procedure. The mean number of lymph nodes examined histologically was 15.7 (range, 10 -31). All patients began radiotherapy within 6 weeks of surgery, and all received a 6-to 8-week course of at least 5,000 cGy; most patients received a boost dose to the tumor bed, yielding a total lumpectomy bed dose of 6,120 cGy. In addition, two patients received adjuvant cytotoxic chemotherapy, and four received adjuvant hormonal therapy with tamoxifen. No specific postoperative recommendations about the type of bra to wear were given.
Cellulitis was defined as severe and painful erythema of the breast and accompanying edema with or without fever or leukocytosis (figure 1). Postradiation dermatitis and hyperpigmentation were not defined as cellulitis. The mean followup after the initial episode of cellulitis in eight patients was 8.2 months (range, 0.5 -24 months); one patient was not followed up during the study period. the patient from whom this isolate was recovered was successEight episodes of cellulitis occurred within 3 months of a folfully treated with ciprofloxacin. The other patient, from whom low-up mammogram of the treated breast. In most episodes, a penicillin-susceptible group B streptococcus was recovered, breast erythema involved the entire radiation field; associated was treated with vancomycin and penicillin VK. mild ipsilateral upper extremity erythema occurred in one epiBlood cultures were negative in the three episodes in which sode. In two episodes, there was accompanying mild ipsilateral they were performed. Skin aspirates of the cellulitis lesion were upper extremity edema. Three patients had peripheral leukocyte not obtained during any of the 13 episodes in the nine patients counts of §11,000/mm 3 ; no patient was neutropenic. One epiin this series. Five episodes were treated with intravenous antisode occurred during the administration of cytotoxic chemobiotics; the remainder were treated with oral antibiotic therapy. therapy. Eight of 13 episodes were characterized by malaise, No episodes of cellulitis were refractory to antibiotic treatment. fever, or chills.
Results
Although the conditions of all patients improved with antibiotic In one episode, incision and drainage of an abscess were therapy, the specific time to complete resolution of breast required for resolution, and in one episode, there was spontanechanges was not determined because of the lack of immediate ous abscess drainage through the original incision site. Neither follow-up of some patients. of these abscesses occurred in patients with recurrent cellulitis. Thioglycollate broth cultures of breast abscess fluid from these Discussion two patients yielded Staphylococcus epidermidis and Streptococcus agalactiae, respectively. In the former episode, gram
Breast cellulitis represents a new disease associated with medical progress. Because of novel surgical procedures, in this staining revealed rare gram-positive cocci; in the latter episode, case partial mastectomy, previously unrecognized infectious initiation of this soft-tissue infection, including tissue trauma, hematoma or fluid collection, ischemia, venous outflow obdisease presentations may occur. A similar scenario was documented in the 1980s when patients presented with lower exstruction, or the presence of a foreign body. Ipsilateral upper extremity cellulitis is known to occur after tremity cellulitis following saphenous venectomy for coronary bypass surgery [13, 14] . In both syndromes, acute cellulitis has radical mastectomy. A review of inpatient medical records from January 1991 to July 1995 at the University of Tennessee been a late complication of the respective surgical procedure, with most patients manifesting the initial episode of cellulitis Medical Center at Knoxville disclosed only four cases of upper extremity cellulitis complicating radical mastectomy and no months to years after the surgical event.
Cellulitis presents as a spreading infection of the skin and cases following breast conservation therapy. Our hypothesis is that breast cellulitis is analogous to upper subcutaneous tissues, and most cases are probably caused by b-hemolytic streptococci [15] . Non -group A b-hemolytic extremity cellulitis. The combination of partial mastectomy, axillary lymph node dissection, and breast irradiation therapy streptococci appear to have a proclivity to cause cellulitis in the setting of venous and/or lymphatic deficiency [1, 10, 16] .
leads to compromised host defenses in the skin and subcutaneous tissues of the breast. In this setting, microtrauma to the The pathogenesis of cellulitis is complex and involves venous and/or lymphatic deficiency that may alter local host defenses breast can precipitate an episode of breast cellulitis. It is interesting that this phenomenon can be viewed as an anatomic and allow colonizing flora from adjacent skin to penetrate the subcutaneous tissues. Multiple factors are likely involved in the shift of cellulitis from the ipsilateral upper extremity to the involved breast treated with the breast-sparing approach. Any and even years. In 10 of our 12 episodes of cellulitis in patients who had undergone prior mammography, a fluid collection was risk of cellulitis after axillary lymph node dissection is likely compounded by breast irradiation, which may account for the documented on the most recent mammogram and/or ultrasonogram. In addition, the breast compression required during mamappearance of cellulitis in the breast radiation field.
Since the major distinctions in procedures are the lesser mography is likely sufficient to cause microtrauma to the skin and subcutaneous tissues of the breast. In the presence of a extent of surgical dissection and the utilization of postoperative radiotherapy, one could postulate that lumpectomy and axillary seroma, any altered immune mechanism or inoculation of local organisms could conceivably lead more easily to cellulitis. lymph node dissection by themselves are necessary but not sufficient factors in the development of cellulitis, whether it It is interesting that none of our patients had lymph nodes with carcinoma, and none received radiotherapy directed at the be in the upper extremity or the breast. In the presence of adjuvant radiotherapy, the subcutaneous environment may beaxilla, which have been shown to increase the risk of extremity lymphedema and possibly breast lymphedema [5] . Moreover, come permissive for the development of cellulitis primarily in the breast because of the focused nature of the radiotherapy.
only two patients received adjuvant chemotherapy, which would be expected to compromise host defenses even further. Nevertheless, contiguous areas of the ipsilateral shoulder, arm, and back can also be involved to a lesser degree (episode 4 in Breast cellulitis was recurrent in two of our patients; recurrence is well documented in upper extremity cellulitis following more the present series [10] ). We speculate that there may be an increase in the number of cases of breast cellulitis and a deradical procedures [1] . In the two case series of breast cellulitis that were previously reported, two and one cases, respectively, crease in the number of cases of upper extremity cellulitis as breast conservation therapy becomes more widely utilized and were recurrent [10, 11] . Rescigno et al. [10] described 20 episodes of breast cellulitis as radical procedures are performed less often for surgical treatment of limited disease due to breast cancer. in 11 patients over 38 months. The time to the initial episode of cellulitis ranged from 9 days to 4 years after completion Our findings suggest an association between seroma formation and the development of breast cellulitis. Mendelson [17] of radiotherapy (mean time, 10.9 months). These researchers speculated that potential risk factors for the development of found seromas in approximately one-half of 110 patients 4 weeks after breast conservation surgery. Fifty percent of these breast cellulitis involved an increased local bacterial burden, decreased host immune defense, and/or decreased antibiotic seromas remained at 6 months, and 20% remained at 9 months. Paulus [18] identified fluid collections persisting for months access. Staren et al. [11] described 11 episodes of breast celluli- gies of breast changes must be more strongly considered. A lymphatic and/or venous stasis syndrome with accompanying self-perpetuating inflammation may develop in these patients [11] after breast conservation therapy.
The administration of nonsteroidal antiinflammatory agents may be helpful for some patients [11] . For patients whose breast changes are refractory to antibiotic treatment and persist for weeks to months [10, 11] , topical corticosteroid treatment is another therapeutic option that has been successful in at least one case [10] . Inflammatory carcinoma could present with a similar clinical picture, and skin biopsy is indicated for patients with persistent breast changes to rule out recurrent cancer.
Six of our nine patients were operated on by one surgeon; therefore, the surgical technique was highly reproducible. However, since other variables exist, it would be inappropriate to draw firm conclusions from our data about risk factors involved in the development of breast cellulitis in patients who have undergone breast conservation therapy. With the increasing use of breast conservation therapy, it is important to identify subsets of patients at increased risk for breast cellulitis. Future case-control studies would help to delineate predisposing factors, define mechanisms of persistent breast erythema, and outline the most efficient treatment options. In the meantime, all patients who have undergone breast conservation therapy should be advised about breast cellulitis as a potential complication and counseled to avoid trauma to the breast, analogous to the care given to the ipsilateral upper extremity after axillary lymph node dissection. Since our work was submitted, an additional investigation has been published and describes breast cellulitis in five patients who tis in 10 patients; eight patients developed cellulitis within 6 had undergone breast conservation therapy [19] . months of radiation therapy. These investigators thought that the predisposition to develop breast cellulitis was related to impaired lymphatic drainage secondary to surgical disruption
